This short paper describes a study of the development of children who suffered severe delay in establishing normal respiration at birth. Their progress has been measured against that of children who escaped this initial handicap, but who are in most other respects similar. We have not been concerned here with the immediate effects of asphyxia neonatorum, but with the effects, if any, some eight to 11 years after birth.
Most of the existing work on this subject has been carried out retrospectively. That is, the data usually consist of a group of children known to be mentally or physically retarded; the individual birth histories of the group are traced, and from the histories an estimate is made of the proportion of retarded children who had suffered from delayed respiration at birth. This method, although it sometimes offers very suggestive evidence that asphyxia in the paranatal period does leave permanent sequelae, cannot give any help in assessing the prognosis for a group of ' asphyxiated ' children. Moreover, it is open to the objection that in some cases the mother's description of her infant's condition at birth is the only available history; after a lapw of years this may be inaccurate or unconsciously coloured by her endeavours to find some cause for her child's departure from the normal. Smith (1948) draws attention to these difficulties and points out that ' we still lack data from which a prognosis can be given in the individual infant. ' Much has been written on the birth history of children who in later life show behaviour problems or similar psychological disturbance. Despert (1946) in a study of 35 ' anxious ' and 43 ' non-anxious ' children included asphyxia among unfavourable birth conditions which 'were considered an important contributing factor in the genesis of anxiety in young children. ' Schreiber (1938) found a history of 'apnoea' in 70% of 500 children referred to his clinic on account of neurological disorders, but Galloway (1938) , in discsing this work of Schreiber, comments pertinently that the apnoea at birth may be, at least partly, the result of some congenital neurological disorder. Some years later Schreiber (1943) (Windle and Becker, 1943; Windle, Becker, and Weil, 1944; Windle, 1944) A circular letter was sent out in batches of ten to parents of the selected children. The kltter explained simply and briefly the purpose of the investigation and asked the mother if she would bring her child to the hospital for examination on a stated day.
If she was umable to come on the day suggested, or if the letter was returned by the postal authorities owing to a change of address, a personal visit was made to arrange another appointment or to try to ascertain the family's present location. As might be expected, many families had moved several times, and in some cases whole streets had been destroyed by enemy action, consequently, several visits were necessary to trace some children.
Of the 267 children whose names were originally drawn from the hospital records, 195, or 73%, were ultimately examined. Of the 72 unexamined children, seven were known to have died, two were mentally deficient and could not be examined, and the parents of a further 18 refused to cooperate in the survey, although repeated attempts were made to persuade them. All efforts to trace the remaining EFFECIS OF NEONATAL ASPHYXIA 45 children failed. The position is smmiarized for the two groups separately in Table 1 . (89) and control children (178) born in the hospital in the years 1938-41. Consequently it must be admitted at once that the incomplete samples used cannot be a basis for a fim and final conclusion.
However, the comparison between the control and the 'asphyxia ' group is likely to be biased, only if the unexamined members of either or both groups sent a biased sample of the whole series. Since birth records are available for all 267 children, we have been able partially to examine this possibility.
Between the examined group (195 children) and the unexamined group (72 children) no significant difference was found in the proportion of 'asphyxiated ' births, the distributions of year of birth, sex, order of birth, gestation period of mother, type of presentation or delivery at birth, or in the mean birth weights. On the other hand, the mean age at time of confinement of mothers of examined children (28-6 years) was just significntly older than the corresponding mean age of mothers of unexamined children (26-8 years). (Difference= 1-8 years, t=1-98, degrees of freedom=260 and 0-05>P>001.) Five ages were not recorded in the original records, but these omissions are unlikely to affect materially this comparison.
This series of tests demonstrates the similarity between the two groups of children at birth. The small difference in the mean age of the mother at confinement, we feel, can be discounted, since there would be greater likelihood of younger families moving away from the Belfast area than there would be for older families. Therefore although we cannot with certainty prove that no bias exists in our later comparisons, no evidence of the possible existence of such bias has been forthcoming from the somewhat rigorous examination of all the available facts. the difference, 12-6%, is significant (X2= 15 *20, degrees of freedom= 1, and P <0 -001).
Of the 'asphyxia ' births, 57-4% were classified as normal deliveries, compared with 84-3% of the control group: this difference (26-9%) is also greater than could easily have arisen by chance (x2= 7-77, degrees of freedom = 1, and 0-01>P>0-00l).
The mean birth weight of the 'asphyxia' group was 108 oz. compared with a control group mean of 117 oz. The difference of 9 oz. is significant (t=2-85, degrees of freedom=193, and 0-01>P>0-001).
The difference in presentation and delivery for the two groups is probably associated with the actual birth condition of asphyxia neonatorum, but as the aetiology of this condition is outside the scope of this investigation, we are not specifically concerned with these factors. In themselves, the differences between the two groups in presentation and delivery are unlikely to have any bearing on examinations some eight to eleven years later, and we feel that such differences as have been observed can be ignored in later comparisons and be regarded as wholly associated with the condition of asphyxia.
The difference between the two mean birth weights is of more importance. Illingworth, Harvey, and Shan-Yah Gin (1949) have demonstated the association between birth weight and later physical nsurements. Consequently, if such association exists in the present data, allowane must be made for the influence of the different birth weights of the two groups upon the physical mesurements ultimately compared. By so doing, we should at the same time allow for any possible preponderance of prematurely born children in either group, the existence of which seems unlikely from the examination of lengths of pregnancies, but which is a possibility when prematurity is assessed in terms of birth weight.
The statistical technique of covariance analysis (Fisher, 1946; Snedecor, 1946) enables us to make due allowance for the concomitant effect of birth weight, and at the same time a more precise test of significnce can be applied if we take into account the further concomitant effect of age on physical measurement, even though the two groups do not differ in their mean ages. Therefore in Table 3 are shown the observed mean physical measurements, together with the means adjusted or corrected to a common mean birth weight and age for both the 'asphyxia' and the control groups. In each case, the appropriate tests of significance between the mean physical mesurements of the two groups are given.
The homogeneity of each group of children has been examined for each of the variables studied. This was done by sub-dividing each group into four sub-groups: first born males, first born fema.les, second and later bom males, and second and later born females. It was considered that birth order and sex were the most likely factors to cause differences within either of the two main groups, 'asphyxia' or controls, of children. For each group the sigifia of the difference of the sub-group means of each studied variable was examined.
Physcal Measurements. The sizes of the multiple correlation coefficients of the physical measurements on age and birth weight ( Table 2 ) are such that it On the other hand, the data of chest measurement revealed several inconsistencies in the control group, although the 'asphyxia ' group appeared to be homogeneous. For the control group, the analysis of variance between the crude means of the four component sub-groups gave a significnt variance ratio of 2%96 (n1=3, n2=130 and 0-05>P>0-01).
When each sex was considered separately, no significant difference occurred between the birth rank groups of either sex. However, after correction for age and birth weight, it became apparent that the male data of chest measurement could not be considered as homogeneous, since the difference between the adjusted means of the birth order groups for males was significant (t=2-09, degrees of freedom=64 and 0 -05>P>0-02). No significant difference was found between the adjusted sub-group means of the females. We therefore decided to make the ultimate comparison of chest measurement between the 'asphyxia' and the control group in terms of first born males, later born males and all females separately. Although the presentation of the results is somewhat handicapped by this procedure and the numbers of observations in the compared groups is reduced, any other method of grouping the data might give rise to spurious conclusions.
The comparisons between the ' asphyxia ' and the control groups are shown in Table 3 for height, weight and chest expansion, and in Table 4 A preliminary examination of the data in each group revealed a heterogeneity in the four sub-group means of the control group data (variance ratio =2-71, n1 =3, n2 = 130,and0 05>P>O00l). This appeared to be due to a difference in mean haemoglobin level between the sexes, and further examination revealed that in both males and females no significant difference occurred between the mean haemoglobin levels of children of different rank of birth. It was therefore decided to compare the 'asphyxia ' and control groups for each sex separately and the results are set out in Table 5 . The difference between the haemoglobin level of the ' asphyxia ' and the control group was negligible in the males, and although it was somewhat larger in the females, the difference was still insignificant. In each case the 'asphyxia' group had the higher mean haemoglobin level, but as the excesses could easily have arisen by chance, it is unlikely that the consistency of result is of any importance.
Inteece Tests The intelligence test was not carried out on one member of the control group, as the parent had to leave the hospital before the examination session ended; the comparison is therefore based on 61 ' asphyxiated ' children and 133 controls. (Raven, 1948) . On the other hand, it has been suggested (Raven, 1947) 
